Tyrosine phosphorylation provides an obligatory early signal for Fc gamma RII-mediated endocytosis in the monocytic cell line THP-1.
The human monocytic cell line THP-1 expresses two classes of IgG Fc receptor (Fc gamma R), Fc gamma RI, a high affinity 72-kDa Fc gamma R, and Fc gamma RII, a low affinity 40-kDa Fc gamma R. Biochemical as well as indirect immunofluorescence studies demonstrated that the selective cross-linking of Fc gamma RII with either anti-Fc gamma RII mAb Fab followed by F(ab)2 fragments of goat anti-mouse IgG, or aggregated hIgG1, which represents a physiologic ligand for this receptor, resulted in the activation of a protein tyrosine kinase (PTK). Several distinct cellular proteins including the Fc gamma RII itself were specifically phosphorylated on tyrosine upon ligand binding. Cross-linking of Fc gamma RII also triggered a rapid internalization of Fc gamma RII that was dependent upon tyrosine kinase activity. The internalization of the receptor in endocytic vesicles was established by confocal microscopy. The time course of Fc gamma RII-initiated tyrosine phosphorylation paralleled endocytic events and reached a maximum between 5 and 10 min after ligand binding and declined toward basal levels as endocytosis was completed. Identical concentrations of genistein, an inhibitor of PTK, blocked Fc gamma RII-mediated endocytosis as well as the induction of tyrosine phosphorylation of Fc gamma RII and other cellular proteins. Cross-linking of Fc gamma RI also induced a rapid tyrosine phosphorylation of cellular proteins similar to the Fc gamma RII-mediated events. However, Fc gamma RII was not tyrosyl phosphorylated upon Fc gamma RI activation. Thus Fc gamma RII is a unique substrate for the PTK activity associated with Fc gamma RII upon cross-linking of this receptor. These results support the conclusion that Fc gamma RII is capable of independent signaling on monocytic cells and that protein tyrosine phosphorylation is an obligatory proximal signal for Fc gamma RII-mediated endocytosis. Furthermore, the signaling pathways employed by Fc gamma RI and Fc gamma RII are likely to be distinct.